Nepal aggressively liberalized its foreign trade during the 1990s. This paper attempts to estimate the impact of trade liberalization on household welfare and poverty in Nepal through the construction of a regional CGE model. The model disaggregates factors of production -capital, land, and labor -by region (urban, Terai and hills/mountains) in order to establish direct links between sector of activity, factor remuneration, and household income.
Introduction
The present paper attempts to isolate the impact of trade liberalization on household welfare and poverty in Nepal since the mid-1990s. Trade liberalization occurred in the context of many other important policy changes. Nepal implemented stabilization policies in the latter part of the 1980s and structural reforms in the early 1990s .
Stabilization involved an increase in public savings through expenditure cuts and tax increases, as well as 15 percent devaluation. Since 2000, the Government improved tax policy and administration and strengthened Nepal's banking system. Furthermore, the tax base was broadened, revenue administration improved, the foreign exchange system unified, and the role of the private sector expanded through privatization and easing of business licensing.
The 1992 trade policy reform encouraged export-led growth through trade liberalization and a more important role for the private sector. In addition to tariff cuts, duty drawbacks and bonded warehouses were introduced, while import and industrial licensing were eased. Nepal became a member of the WTO in 2004, creating both opportunities and challenges.
With more liberal economic policies, per capita growth rates accelerated significantly, along with private investment and trade, in the early 1990s (Table 1) . However, Nepal's economic growth rate began to decline after reaching a summit in 1996/97. The manufacturing and tourism sectors were particularly hard hit by the deteriorating security situation, political uncertainty, weak law enforcement, and the rising cost of fuel.
The major objective of the Tenth Plan of Nepal (2002-07) was poverty reduction.
Although growth during the Tenth Plan was only 3.6 percent --much less than the targeted growth of 6.2 percent --poverty fell from 42 percent in 1995/96 to 31 percent in 2003/4. The decline in poverty was partly from the increase in remittances and partly from a dramatic decline in fertility. Poverty reduction remains the major agenda of the Interim Plan (2007/08-09/10). Nepal is also utilizing PRSP and PRGF facilities of the IMF in this regard. Other Community and Social Services 2.6 2.7 3.0 2.8 6.0 3.5 2.2 5.1 Gross Domestic Product 100 100 100 100 5.0 3.7 3.1 4.5 Source: CBS (2007) and Sapkota (2007) .
Trade Regime
Nepal's major exports during the 1960s were agricultural and forest products, replaced by tourism in the 1970s. In the 1980s and 1990s, textiles and, in particular, carpets and readymade garments dominated (Table 2) . With the end of the Multi-Fibre Agreement (MFA), Nepal's textile exporters began struggling. In response, there have been efforts to increase trade with China and to make Nepal a transit country between India and China.
The structure of Nepalese imports has remained relatively stable over the years.
However, it is important to note that Nepal used to be a food exporter before the 1980s; currently, food imports account for 10 percent of the country's imports. About 15 percent of imports is composed of fuel while the rest are essentially manufacturing goods.
Nepal's last 50 years of trade history is largely influenced by the consequences of trade treaties with India. A stringent value added condition applied from the 1960s through to the mid-1990s was instrumental in diversifying Nepal's trade. The 1996 Indo-Nepal trade treaty created quasi-free trade between the two countries. However, a revised trade treaty with India in March 2002 introduced several new restrictions: (i) more stringent rules of origin (minimum 30 percent domestic value added); (ii) Tariff-rate Quotas (TRQs) on Nepal's exports of vegetable ghee, acrylic yarn, copper, and zinc oxide 1 ; and (iii) clear specification of safeguard clauses against damages to Indian producers from an eventual "export surge"
1 If Nepal's exports of these products exceed the quotas-which are lower than recent export levels -they are subject to MFN treatment. According to the amended clause of the renewed Trade Treaty, India has provided Nepal a fixed annual quota for the export of these products at 100,000 tons for vegetable ghee; 10,000 tons for acrylic yarn; 10,000 tons for copper; and 2,500 tons for zinc oxide. 5 from Nepal through the application of countervailing duties applied so as to make the price of Nepalese products comparable with their Indian counterparts. In its trade with other partners, the prevailing applied customs tariff rates ranged from 5 to 130 percent (with intermediate tariffs of 10, 15, 25, 40 and 80 percent) . The unweighted average customs duty for imports was approximately 11 percent since 1996/97. In addition, Nepal applied significant other duties and charges on imports, ranging from 2.5 to 14.5 percent. In 2004, Nepal became a member of the WTO. At this time, the average bound tariff rate in Nepal was 51 percent for agricultural products which was scheduled to go down to 42 percent by 2007. However, applied tariff rates on agricultural products are much lower, at generally 10 percent or less. Similarly, the average bound tariff rate for industrial products was 39 percent at the date of accession to WTO, a level that was to be lowered to 24 percent three years later. Nepal also made a commitment to WTO to eliminate other significant duties and charges over a period ranging from 2 to 10 years (WTO, 2003 ). An escalating structure of protection gives much higher rates of effective protection to the downstream industries.
One important trade-related fiscal issue for Nepal is its high dependence on tariffs and other duties and charges (ODCs) for government revenue (Table 3) . In 2003/4, customs revenue contributed 17 percent of government revenue, followed by sales (16 percent), property (11 percent), and excise (7 percent) taxes. In addition to this, other revenue sources contribute another 14 percent. Thus, domestic revenue sources contribute two-6 thirds of government revenue, while the remaining third is financed from foreign grants (12.7 percent), foreign loans (12.3 percent), and domestic loans (8.1 percent). Sauve (2005) estimated that Nepal's market access commitments could lead to a revenue loss of about US$55 million assuming that applied rates before accession would continue to be applied and that other duties and charges would be completely eliminated. This is equivalent to about one quarter of Nepal's total customs revenues (US$ 200 million).
The biggest losses would result from the elimination of duties and charges on imports of rice (an estimated loss of US$ 5.5 million) and from the lowering of the tariffs on motor vehicles from the currently applied 130 percent to the bound rate of 40 percent (a decrease of about US$ 15 million). The estimated value of the resulting overall trade creation was US$ 89 million, mainly in the sectors where customs revenue losses would be highest (Sauve, 2005) .
In terms of domestic taxation, various reforms were adopted in the 1990s. The top income tax rate was reduced from 45 percent to 33 percent, the number of tax brackets was reduced from 8 to 4, and value added taxes (VAT) replaced sales taxes in 1998. The VAT is levied both on imports and domestic goods at the same rate of 10 percent. An export service tax is levied on the gross value of Nepalese exports, other than those subject to export duties. The rate was initially 2 percent in 1993, but it has been reduced in several stages to its current rate of 0.5 percent since 1996. A small and decreasing number of products are also subject to export duties 2 . There is a blanket exemption from income tax for all income earned through exports, which is quite an unusual exemption. Nepal's excise taxes are 7 applied only on domestic manufacturers of selected goods, primarily cigarettes and alcoholic beverages. Much more significant in this regard has been a refund of Indian excise taxes to the Government of Nepal in respect of exports from India to Nepal (Harvard University, 1997) .
3.

Poverty and Inequality
The official poverty line in Nepal since 1977 has been defined as a food budget sufficient to satisfy nutritional requirements ranging from 2124 to 2256 calories per day, including an additional 35 to 40 percent of this amount in order to meet other non-food basic necessities. Although, at 31 percent, the incidence of poverty in 2003/4 was identical to the rate in 1997, it was considerably lower than the summits attained in the mid-1990s of over 40 percent. Estimates vary considerably by source and methodology 3 yet, no matter how one defines poverty, its incidence is high in Nepal, even when compared to other South Asian countries. For international comparability, we evaluate poverty rates based on the "$1-a-day" poverty line. The Nepalese population living below "$1-a-day" was 33.5 percent in Research on poverty among farm households found that the more access households had to non-farm income, the smaller was the likelihood of them being poor (Sharma and Chhetry, 1996) . Table 4 .2 shows that land ownership also reduces the probability of being poor in rural areas, especially in more recent years (CBS, 2005) . 
4.
Major Policy Issues
The main impediments to Nepal's integration into the world economy are labor market rigidities, high costs of transportation, high transaction costs, restrictions on foreign investment, and poor access to credit in the formal sectors. In agriculture, adverse factors include uncertainty about weather conditions, macro economic instability, uncertainty about land market regulations, a weak market infrastructure, high transaction costs, and the high cost of national and international transportation. These problems foster dependence on subsistence agriculture that, in turn, hurts agricultural growth.
5.
Salient Features of Nepalese CGE Model
We use a standard CGE model with a disaggregation of factors, households, and commodities into three regions: Urban, Terai, Hills/Mountains. The basic model structure is drawn from Decaluwe et al (1999a) and Thorbecke (1999) . The regional treatment of the model is similar to Coady and Harris (2001) . A detailed discussion of the model structure is provided in Sapkota (2001) . The core CGE model is comprised of 15 production sectors, 15 corresponding commodity sectors, and 4 primary factors in each of the three regions, as well as three household categories. We have taken 1995-96 as the benchmark year for the SAM because Nepal Living Standard Measurement Survey (NLSS) pertains to the year 1995-96.
Production
The multi-level cascading specification of the production process is shown graphically in figure 1. National sectoral production is a CET aggregation of production in the Urban (u), Terai (t) and Hills/Mountains (h) regions. Each region has fifteen sectors of production: five agricultural sectors, nine non-agricultural sectors, and government. Regional sectoral output (XS) is a Leontief function of value-added (VA), domestic intermediate inputs
(IC), and imported intermediate inputs (ICNC)
. In agriculture, value-added (VA) is a CES of composite labor (LD) and land (Land), whereas non-agricultural VA is a CES of composite labor and capital (KT). Government VA is generated solely by composite labor. In all sectors, composite labor is a CES of skilled (LDQ) and unskilled (LDNQ) labor. This hierarchical multi-level specification allows substitution among primary factors and between regional outputs.
Foreign Trade
The model does not distinguish between purely exportable and importable sectors. 
Macro Closure
The model is static, with fixed real investments so as to avoid accounting for dynamic welfare/poverty effects. Total domestic savings adjust to finance investment through the household marginal propensity to save (mps). Total demand equals total supply in all commodities and zero profits are made in all industries. Regional demand for unskilled labor, skilled labor, capital, and land is equal to the regional supply of these factors, through adjustments in region-specific factor prices. All factors are fully mobile between sectors within a given region, but immobile between regions. Government transfers to households and government spending are fixed in real terms. Various counterfactual simulations are carried out under government revenue neutrality through the introduction of a compensatory domestic tax (production, consumption, value added or income tax). The model closes with fixed foreign savings (CAB) and a fixed exchange rate acting as the numeraire. The domestic price index (PINDEX) is endogenous.
Poverty Analysis
Income variations for each representative household are drawn from the CGE simulation results. We then use a household survey for poverty analysis, assuming that the income of each household in a given category increases by the same amount as the corresponding representative household in the CGE model. The poverty line is endogenized using consumer price variations from the model.
Calibration of Parameters and Elasticity Values
We follow standard calibration procedures (Mansur and Whalley, 1984) 
6.
Simulation results
Our base simulation consists in the complete elimination of import tariffs in all sectors. To maintain government revenue neutrality, an endogenously-determined uniform 13 sales tax is introduced. At the end of this section, we compare the results obtained with compensatory taxes on production, value-added, and income taxes. The impact of trade reform is evaluated first in terms of the effects on resource allocation, factor returns, household income, consumer prices and welfare, and then in terms of the poverty impacts. Table 7 presents the sectoral supply and demand effects. Initial tariffs are low so that import prices fall by less than 10 percent. The compensatory sales tax, which is applied to both imported and domestic goods as a requirement to compensate lost tariff revenue, is only 1.6 percent. Imports increase in response to the fall in import prices, but the increase is limited (less than three percent in all sectors) as they are imperfect substitutes for domestic goods 4
Production
. Roughly speaking, import increases are proportional to the tariff reductions (and fall in import prices), with the largest increases in the initially most-protected agricultural sectors. In summary, trade liberalization engenders a clear sectoral reallocation of resources from non-traded services toward the export-oriented manufacturing, mining and hotel/restaurant sectors, with all other sectors relatively unaffected. There are also some regional variations in output effects due to regional factor price changes, which we will see later.
5 Domestic demand for hotel/restaurant services is mainly an intermediate input in the transport/communication and other services sectors. Given the contraction in the transport/communication sector and highly inelastic (fixed coefficient) intermediate input demand, this generates a huge domestic price reduction. 6 The CET elasticity of transformation between exports and local sales is also set at 0.5. Mining & quarrying -3.9 -3.8 -3.8 -3. Manufacturing -3.9 -3.8 -3.8 -3.8 7.5 3.1 1.0 2.6 9.1 6.6 2.7 6.0 18.6 21.5 13.4 18.4 6.3 
Services
Factor markets
Let us now see how these production effects influence factor markets (Table 8 ). The general decline in factor remuneration rates relative to the exchange rate (numeraire) should be considered in the framework of the trade liberalization-induced fall in consumer and producer prices. We focus here on how these remuneration rates change relative to one another.
We note little difference in the changes in the nationwide average remuneration rates for the four factors in our model (bottom line of Table 8 ): -4.03 (unskilled labor), -3.94 (skilled labor), -3.77 (capital), -4.20 (land). To understand these results, we first note that, due to the inter-regional immobility of factors, these markets are segmented and determine regionspecific factor remuneration rates. These rates are driven by value-added prices, which, in all regions, fall more in agriculture than in industry or services. As a result, changes in factor remuneration rates reflect the share of each factor's income coming from the agricultural sector. Nationwide, returns to land (100 percent agricultural) fall most, followed by unskilled labor (68.7 percent), skilled labor (36.4 percent), and capital (0 percent). Similar results are observed in the Terai and Hills/Mountain regions. However, in urban areas, skilled and unskilled wages fall in roughly the same proportion as returns to capital, as all three factors are primarily employed in the service sector. In contrast, returns to land fall even more than in the other two regions, given the greater reduction in urban agricultural value-added prices observed above.
Household income
How do these changes in the rates of factor remuneration affect household income?
Income effects are weighted averages of factor remuneration rates where the weights are given by the shares of income the household draws from each factor. In table 9 we decompose the average income changes for households in each region into changes in income from each factor, expressed as a share of total base-year income. The latter are equal to the factor's share in the household income multiplied by the change in the factor's remuneration rate (drawn from Table 8 ).
In general, income falls relative to the exchange rate numeraire as a result of the fall in factor prices. There is little difference in the income effects, as all types of households show substantial diversification of their income sources. Urban households are little affected by the strong decline in the urban rates of return to land given its small share in their incomes. Furthermore, they derive a large share of income from non-factor sourcesprincipally foreign, government, and inter-household transfers as well as dividends -which decline less than factor returns. While rural households derive more income from land and less from non-factor sources, their income fall is similar to urban households, as the fall in the returns to land and non-factor income are both smaller than in urban areas. Within rural areas, Terai households are slightly more negatively affected given their greater reliance on land income and their more limited recourse to non-factor income, which both fall more than in the hills and mountains region. 
Consumer prices
At the same time as households see a reduction in their income and consumption, they see a counteracting reduction in consumer prices. Sectoral consumer prices reflect changes in import prices (and thus initial tariff rates), changes in the prices of local sales by domestic producers, and the share of imports in local consumption. The largest reduction is observed in the export-oriented hotel and restaurant sector, although this represents a negligible share of household consumption in Nepal. The more important impact is the fall in the consumer prices of manufacturing goods, which is driven by the important reduction in their import prices coupled with the high import penetration ratios. From this, it is easy to understand that consumer prices fall principally in manufacturing followed by agriculture and services. The sectoral consumer prices fall more in the industry followed by agriculture and services sector. The links between the sectoral prices and the prices households face in their budget constraints are provided in table 10.
Household-specific consumer price indices are computed as averages of sectoral consumer prices weighted by the shares of each item in the household's consumption basket. The overall household consumer price declines by 3 percent, although urban households benefit slightly more due to their greater dependency on manufactured goods.
Welfare
We are now in a position to draw the results above together in order to analyze the impact of trade liberalization on income, consumption, prices, and welfare (Table 11 ). As we saw earlier, incomes fall in a similar proportion in all regions, although Terai households experience a slightly larger loss in income given the greater fall in factor returns and nonfactor income there. Consumption falls less than income given declining household savings rates, an effect that impacts urban households -who have the highest initial savings ratemost, and hills/mountains households least 7 .
This pro-urban effect is reinforced by the evolution of consumer prices, which fall most for urban households and least for hills/mountains households. As a result, welfare (measured by equivalent variations) increases for urban households and falls for hills/mountains households, while remaining practically unchanged for Terai households. 
Poverty and inequality
In this section we present the counterfactual experiments of the effects of trade liberalization on household poverty. The Foster, Greer and Thorbecke (FGT) P α class of additively decomposable poverty measures allows us to determine the proportion of poor in the population (the headcount ratio) and the depth (poverty gap) and severity of poverty.
Assuming that the income distribution is stable and by endogenizing the poverty line with respect to changes in consumer prices, it is possible to produce counterfactual results on poverty.
In figures 1 to 3, we present the variations in the headcount ratios, poverty gaps and poverty severity index for a wide range of poverty lines (from zero to twice the median consumption). The national poverty line of NRs. 4,404 per capita consumption for the year 1995-96 was used to derive the FGT curves. 8 The headcount ratio shows that poverty decreases, particularly for households with incomes somewhat above the national poverty line. In contrast, the reduction in the percentage of population with very low income (i.e. less than half of the national poverty line) is very small. The poverty gap and poverty severity curves show that poverty falls progressively more as the poverty line is increased, once again emphasizing the fact that trade liberalization appears to benefit the poorest less than richer households. Table 15 displays the normalized poverty indicators using the national poverty line.
The effects of poverty reductions are consistently higher for the Terai area followed by hills and mountain areas, and least in urban areas for all the poverty indicators, including headcount, poverty gap, and poverty severity measures. This result suggests that the positive welfare effects for urban households are primarily focused on the non-poor. To obtain a perspective on the distributive effects of trade liberalization, we look at Table 17 shows the simulation results for the complete elimination of tariffs with alternative compensatory mechanisms to keep government revenue constant. We present the impacts of using compensatory sales, production, value-added, and income taxes for the counterfactual experiment of trade liberalization. The 1.6 percent increase in compensatory sales tax increases consumer prices. Similarly, production-compensatory taxes increase producer prices, value-added compensatory taxes increase prices per unit of value added, and compensatory direct household income taxes increase household income taxes. Sales and direct income taxes are considered less distortionary than production taxes. In terms of compensation to be paid, sales tax with 1.6 percent is less distortionary than production tax (1.8 percent), income tax (2.7 percent) and value added tax (3.0 percent). 
Alternative Fiscal Mechanisms
7.
Conclusion
From the foregoing analysis, it emerges that trade liberalization engenders a clear sectoral reallocation of resources from non-traded services toward the export-oriented manufacturing, mining and hotel/restaurant sectors, with all other sectors relatively unaffected. There are also some regional variations in output effects, due to regional factor price changes.
We note little difference in the changes in the nationwide average remuneration rates for the factors of production. Due to the inter-regional immobility of factors of production in the model, regional markets are segmented and determine region-specific factor remuneration rates (driven by value-added prices), which, in all regions, fall more in agriculture than in industry or services. Nationwide, returns to land fall most, followed by unskilled labor, skilled labor and capital. Similar results are observed in the Terai and Hills/Mountains regions. However, in urban areas, skilled and unskilled wages fall in roughly the same proportion as returns to capital, as all three factors are primarily employed in the service sector. In contrast, returns to land fall even more than in the other two regions, given the greater reduction in urban agricultural value-added prices. As a result, changes in factor remuneration rates reflect the share of each factor's income coming from the agricultural sector.
In general, income falls --relative to the exchange rate numeraire --as a result of the fall in factor prices. While rural households derive more income from land and less from nonfactor sources, their income fall is similar to urban households, as the fall in the returns to land and non-factor income are both smaller than in urban areas. This pro-urban effect is reinforced by the evolution of consumer prices, which fall most for urban households and least for hills/mountains households.
There is little difference in the income effects, as all types of households show substantial diversification of their income sources. Urban households are little affected by the strong decline in the urban rates of return to land given its small share in their incomes.
Furthermore, they derive a large share of income from non-factor sources -principally foreign, government, and inter-household transfers as well as dividends -which decline less than factor returns. While rural households derive more income from land and less from nonfactor sources, their income fall is similar to urban households, as the fall in the returns to land and non-factor income is smaller for both instances than in urban areas. Within rural areas, Terai households are slightly more negatively affected given their greater reliance on land income and their more limited recourse to non-factor income, which both fall more than in the hills and mountains region.
The fall in the prices of investment goods translates into a reduction in investmentdriven domestic household savings that primarily affects urban households, who have the highest initial savings rates. This results in a smaller reduction in their consumption, expressed as a share of total base year income. On the other hand, households in the hills and mountains region have the largest consumption loss as they benefit less from the fall in domestic savings and from the indexation of out transfers.
At the same time as households see a reduction in their income and consumption, they see a counteracting reduction in consumer prices. The largest reduction in consumer 26 prices is observed in the export-oriented hotel and restaurant sector, although this represents a negligible share of household consumption in Nepal. The more important impact is the fall in the consumer prices of manufacturing goods, which is driven by the important reduction in their import prices coupled with the high import penetration ratios.
Consumer prices fall principally in manufacturing followed by agriculture and services. The sectoral consumer prices fall more in the industry, followed by agriculture and services sector. The overall household consumer price declines by 3 percent, although urban households benefit slightly more due to their greater dependency on manufactured goods.
Welfare (measured by equivalent variations) increases for urban households and falls for hills/mountains households, while remaining practically unchanged for Terai households.
In our policy simulation of a free trade scenario keeping the government revenue neutral, the fiscal implication of various tax instruments to replace the lost tariff revenue amounts to compensation of 1.6 percent of base income with sales tax, 1.8 percent with production tax, 2.7 percent with income tax, and 3.0 percent with value-added tax.
The headcount ratio shows that poverty decreases, particularly for households with incomes somewhat above the national poverty line. In contrast, the reduction in the percentage of population with very low income (i.e. less than half of the national poverty line)
is very small. The poverty gap and poverty severity curves show that poverty falls progressively more as the poverty line is increased, once again underlining the fact that trade liberalization appears to benefit the poorest less than the richer households. The effects of poverty reductions are consistently higher for Terai followed by hills and mountains and least in urban areas for all the poverty indicators including headcount, poverty gap, and poverty severity measures. This result suggests that the positive welfare effects for urban households are primarily focused among the non-poor. 
